Endonuclease V from bacteriophage T4 interacts with its substrate in the minor groove.
The binding of bacteriophage T4 endonuclease V to its substrate has been studied using synthetic oligodeoxyribonucleotide duplexes containing a cis-syn thymine dimer. Substrate analogues containing a methylphosphonate linkage with a defined configuration at the thymine dimer site were prepared, and the binding of the enzyme to each diastereomer was analyzed by the filter-binding method. The duplex containing a methylphosphonate with the SP configuration formed a complex with the enzyme, although the dissociation constant for this substrate analogue was about 8 times larger than that for the 12-mer substrate containing a phosphodiester linkage at this site. In contrast, no binding was observed when a duplex containing the RP-methylphosphonate linkage was used. The glycosyl bond of the thymine dimer in the SP isomer was cleaved by the enzyme, while no incision was detected in the case of the RP isomer, even after alkali treatment. Another substrate analogue containing a sulfur atom in place of the 3'-oxygen of the 5'-component at the thymine dimer site showed a reduced affinity for the enzyme. These results suggest that T4 endonuclease V interacts with its substrate in the minor groove. This mode of binding was confirmed by methylation protection experiments.